Interaction of cupric ion with parvalbumin.
Cod parvalbumin, a calcium-binding protein, possesses a specific Zn2+ (or Cu2+) binding site per molecule. This work employed fluorescence energy transfer techniques to measure the distance between the Zn2+ (Cu2+) site and the stronger Ca(2+)-binding site in parvalbumin. Specifically, the distance between Tb3+ bound at the Ca2+ site and Co2+ bound to the Zn2+ (Cu2+) binding site was 10.3 +/- 0.9 A. Lastly, the effects of Cu2+ on the physico-chemical properties of parvalbumin were studied by measuring the accessibility of protein thiol groups to 5,5'-dithio bis(2-nitrobenzoic acid) and by its affinity for the fluorescent probe 4,4'-bis[1-(phenylamino)-8-naphthalene sulfonic acid] dipotassium salt. The thiol group accessibility decreased and the affinity to the fluorescent probe increased upon complexation of Cu2+ to the protein. It appears that the binding of Cu2+ converts parvalbumin to an apo-like state.